Right nodular goiter with
In the 19th century, microscopic involvement of the thyroid gland was found in 7% of the patients with disseminated tuberculosis (Barnes and Weatherstone, 1979) . Tuberculosis of the thyroid gland was found in about 0.1% of the partial thyroidectomy specimens examined at the Mayo clinic between 1920 and 1931 (Rankin and Graham, 1932 . Since the introduction of chemotherapy, however, tuberculous thyroiditis has been thought to be extremely rare, although it can be potentially lifethreatening without adequate therapy (Barnes and Weatherstone, 1979) . The thyroid gland itself is resistant to infection because of anatomical features including its rich system of arterial supply and venous or lymphatic drainage with a thick fibrous capsule. The high concentration of iodinecontaining chemicals in the gland may also have an anti-microbiotic effect (Burhans, 1928) . Infectious thyroiditis may occur when these anatomical barriers are destroyed by a pre-existing thyroid disorder, such as thyroglossal duct fistula, adenoma or adenomatous goiter (Berger et al., 1983) .
We describe a rare case of tuberculous thyroiditis which occurred after a pregnancy and was diagnosed by aspiration cytology of the thyroid. The serum thyroglobulin level remained high even after the improvement following chemotherapy, suggesting the presence of a co-existing thyroid tumor. A well circumscribed yellow-red tumor was present in the right lower lobe and adhered to the sternothyroid muscle.
It consisted of papillary carcinoma with calcification and tuberculous granuloma (Fig. 2) . Metastasis to the cervical lymph nodes was also found.
The post-operative course was uneventful and serum thyroglobulin was no longer detectable after she was put on 1-thyroxine. 
Discussion
The diagnosis of tuberculous thyroiditis might have been confused with that of subacute thyroiditis before the concept of subacute thyroiditis was established (Greene, 1971) . Therefore, bacteriological confirmation with acid-fast bacilli within necrotic or abscessed thyroid gland should be made before the diagnosis of tuberculous thyroiditis is given (Barnes and Weatherstone, 1979) . Berger et al.(1983) identified 21 patients with mycobacterial thyroiditis in the English literature between 1900 and 1980. Two additional cases in Thailand were reported in 1981 (Laohapand et al., 1981; Chandrcharoensin and Viranuvatti, 1981) . In Japan, 7 cases, 2 men and 5 women aged 19 to 76, had been reported and were reviewed by Kajiyama et al.(1988) . The diagnosis of tuberculous thyroiditis was made from the histological findings only after surgery.
The most outstanding finding in our case was that the diagnosis of tuberculous thyroiditis was confirmed by aspiration cytology of the thyroid before surgery and chemotherapy was immediately initiated. Very recently, Sachs et al.(1988) reported an unusual case of tuberculous adenitis of the thyroid mimicking subacute thyroiditis. Although a fine needle biopsy was performed, the diagnosis was not confirmed before or at surgery because no stain or culture for mycobacteria was performed. When a necrotic mass or pus is obtained by aspiration cytology, bacteriological examination should be performed not only with Gram's stain but also with acid-fast stains.
The common type of involvement of the thyroid gland in tuberculosis used to be miliary spread to the thyroid, as part of the generalized dissemination and without clinical symptoms of thyroid disease (Barnes and Weatherstone, 1979; Rankin and Graham, 1932) . The less common type is focal or caseous tuberculosis of the thyroid, presenting as a thyroid nodule (Laohapand et al., 1981; Kajiyama et al., 1988) , as a thyroid abscess (Goldfarb et al., 1965; Johnson et al., 1973) or as diffuse thyroid enlargement (Barnes and Weatherstone, 1979) . The patients are usually euthyroid, although Barnes and Weather- Fig. 2 Kapoor et al.(1985) reported a tuberculosis of the thyroid gland associated with thyrotoxicosis.
In our patient, the thyroid function was normal.
However, the serum level of thyroglobulin remained high even after she became well with chemotherapy.
Although the measurement of serum thyroglobulin is of limited value in the differential diagnosis of nodular thyroid disease, it is useful for follow-up study of patients with thyroid disorders (Shlossberg et al., 1979) . A pre-existing thyroid disease, such as thyroid carcinoma in our case, should be considered in patients with persistently increased serum thyroglobulin and palpable thyroid nodule.
In the review of infectious diseases of the thyroid gland, Berger et al.(1983) stressed that the most common determinant of thyroid infection appears to be preexisting thyroid disease. Burhans (1928) reported that 32 of 67 cases of thyroiditis followed chronic goiters and that infection generally involved only the previously diseased area of the thyroid.
It is true that pre-existing thyroid disease is not the sole determinant of infectious diseases of the thyroid gland.
Thyroid tuberculosis was described in only 21 or 0.1% of 20,758 tissue specimens examined at the Mayo Clinic (Rankin and Graham, 1932) and in only two of 74,393 consecutive thyroid biopsy specimens at an Italian center (Barnes and Weatherstone, 1979) . After exposure to bacterial infection, additionol factors such as pregnancy or malnutrition may also be responsible for the precipitation of thyroid infection.
Pregnancy itself has little effect on the natural history of tuberculous infection and there is no risk of reactivation of pulmonary tuberculosis if there is adequate treatment (De March, 1975; Weinberger and Weiss, 1982) .
Several studies prior to modern chemotherapy, however, suggested an increased rate of aggravation of pulmonary tuberculosis during the first postpartum year, probably due to rapid hormonal changes, the nutritional strain, and insufficient sleep. The development of chemotherapy has not entirely eradicated the complicated management problems that can occur in pregnancy and there are reports of meningeal, miliary, and peritoneal involvement with tuberculosis during pregnancy, even in recent literature (Weinberger and Weiss, 1982) . We conclude that aspiration of the thyroid gland is useful for immediate diagnosis of tuberculous thyroiditis, and that the presence of a pre-existing thyroid disease should be considered in patients with infectious thyroiditis.
